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Background: Intensive catheter ablation (CA) of substrates in left atrium (LA) is performed to persistent/permanent atrial fibrillation (peAF). 
Several mechanisms have been proposed for AF, and unnecessary intensive LA substrate modification could be avoided if the contributing 
mechanism is specified in each patient.
Method: The consecutive 201 patients who underwent circumferential pulmonary vein (PV) isolation to peAF were studied. We performed 
cardioversion at the beginning of the CA procedure, and observed the presence or absence of immediate recurrence of AF (IRAF), which was defined 
as AF recurrence within 90 seconds after restoration of sinus rhythm. We followed the patients with IRAF for 14 +/- 8 months, and investigated the 
incidence of AF recurrence and its mechanism.
Result: IRAF was observed in 56 patients (56/202 patients, 28%). All IRAF was triggered by short-coupled premature atrial contractions (PACs). 
Most of triggering PACs were originated from PVs (52/65 foci, 80%), and 46 out of 56 patients (82%) had PVs which generated the triggering PACs 
(trigger-PVs). All PVs were successfully isolated during the first procedure. The recurrence was observed in 13 patients (28%) and another session 
of CA was performed in 10 patients (22%). In these patients, a reconnection of electrical LA-PV conduction was more frequently observed in the 
trigger-PV than in non-trigger-PV (9/14 PVs (64%) vs. 7/26 PVs (27%), p<0.05). All reconnected PVs were successfully re-isolated, and majority of the 
patients (41/46 patients, 89%) successfully maintained sinus rhythm.
Conclusion: In patients showing IRAF which was triggered by PAC from PVs, the recurrence of AF was mostly due to the restoration of electrical 
conduction between LA and these PVs. The elimination of PV potentials is especially important, and intensive LA substrate ablation might be 
unnecessary in these patients.
